Specification 
ANIMAL 
Gate array for A1000 Plus 


1.0 DESCRIPTION 


ANIMAL is a gate array IC used in the A1000 plus. It is packaged in an 84 pin plastic leaded chip carrier 
(PLCC) whose pinout is shown below. ANIMAL is capable of operating a 68020/68030 based Amiga 
computer with the AA chipset, and a processor clock speed of from 25 to 50 Mhz, although ist is optimized 
for use with a 25 MHz processor. It provides the following functions: 


- Address decoding and timing for ROM 
- Address decoding and timing for chip RAM 
- Address decoding and timing for chip registers 
- Address decoding and timing for 8520’s (CIA’s) 
- Address decoding and timing for real time clock (RTC) 
- Address decoding and timing for floating point comprocessor (FPU) 
- Address decoding and timing for IDE hard disk drive 
- Address decoding and timing for COM200020 ArcNet chip 
- Monitoring of the bus for timeout conditions 
- Generation of ECLK clock signal 
- Decoding and generation of autovector (AVEC) signal for the processor 
- Decoding and generation of cache input inhibit (CIIN) signal for optional 68030 
- Generation of all signals necessary to support a 2 slot Zorro I bus 
- Logic necessary to support automatic selection of an accelerator processor, such as a 
68030 
_ - Bus arbitration and prioritization 
- Data buffer control 
- System RESET logic 


{Insert pinout here } 


1.1 CONFIGURATION 
The device shall be configured as a standard 84 pin plastic leaded chip carrier with external dimensions as 
shown in Figure XX-x. Refer to figure x-x for connection diagram. 


1.2 SOURCES 
Refer to Approved Vendor List. 


1.3 PIN DESCRIPTIONS 


NAME DIR DESCRIPTION 
AO BI Local bus address bus bit 0 
Al, A12-A25 IN Local bus address bus bits 1 and 12 through 25 


FCO-FC2 IN Local bus function codes 


D31 BI Data line used to read and write ANIMAL’s vast array of 


registers. 

_AS BI Local bus address strobe 

R_W IN Read/write signal 

SIZO, SIZ1 BI Local bus size signals 

_DSACKO, _DSACK1 BI Local bus cycle acknowledge signals. These are open col- 
lector signals that indicate bus width and cycle termination 
to the CPU. 

25M IN 25 MHz clock. Thisis the processor clock if there is no 


clock input to EXT_PCLK. 


EXT_PCLK IN Processor clock if processor is faster than 25 Mhz. THis 
input is pulled up with an internal resistor in ANIMAL. 
ANIMAL automatically uses asynchronous access mode if 
a clock signal is found on this pin. 


7M, CDAC, Cl IN Amiga chipset clocks 


ECLK OUT ~~ Eclock output. This is the 7MHz clock divided by 10. It is 
| used as the clock input for the 8520’s, and also appears on 
the expansion bus. 


_BERR BI Bus error. When ANIMAL sees this eignal asserted, all 
bussed signals are tristated. ANIMAL will assert BERR if 
he detects multiple slaves responding to a bus cycle or 
when an access to FPU space is performed without an FPU 
in the system. 


_FAIL IN Schmidt triggered input that determines when power has 
been cycled; used to determine when to assert RESET and 
_HALT. See section on reset for more information. 


~_RESET BI As an input _RESET asserted causes all state machines to 
return to the base state, and forces all buffers and control 
lines to tristate. ANIMAL drives _RESET as an open 
collector 11ma output when KBCLK goes low for 100ms or 
longer or when _FAIL becomes asserted. 


_HALT BI Driven open collector, 11ma sink under the same stimuli 
that RESET is driven. 


KBCLK IN Keyboard clock; used to detect when a reset should be 
generated 
_FPU_EXISTS IN This signal is an output from the FPU socket that tells 


ANIMAL that an FPU is actually plugged into the socket. 
This signal tells ANIMAL whether an access to FPU space 
should generate an FPU access or a_BERR. 
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_OECD 
_DBR 


_AVEC 


_CIIN 


_REGEN 
_RAMEN 
_CTAO, CIA] 
_FPU 


_ARCNET 


_RTC 
_ROM 


_IDEO, _IDE1 
_ACCEL _BR, 
_ACCEL_ BG 
_020_BR 
_020_ BG 
_LBR 


_LBG 


_BGACK 


_EBRO, EBR1 
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OUT 
IN 


OUT 


OUT 


OUT 
OUT 
OUT 
OUT 


OUT 


OUT 
OUT 


OUT 
IN 
OUT 
IN 
OUT 
IN 


OUT 
IN 


IN 


Chip data output enable. 


Signal from blitter that tells ANIMAL whether the 
processor can have the next chip RAM cycle or not 


This output drives the autovector input on the processor. 
This signal is asserted instead of _DSACKs during interrupt 
acknowledge cycles. 

This signal drives the optional 68030’s cache input inhibit 
signal. It provides a hardware means of identifying address 
ranges that may or may not be cached. 

Chip register enable. 

Chip ram enable. 

8520 enables. 

FPU select. This signal is asserted when _AS is asserted, 
the function codes are all 1’s, and address lines 19-13 are 
00100000 respectively. It indicates the execution of an 
FPU access cycle. 


This is a chip select for the SMC COM200020 ARCNET 
chip, maybe. 


This is the real-time clock chip select. 


This is the ROM output enable. The timing of this signal is 
affected by the OPTION input. 


This is the IDE drive device selects. 

Bus request from accelerator card. 

Bus grant to acclerator card. 

Bus request to motherboard processor 

Bus grant to motherboard processor. 

Bus request from A1001 slot or motherboard DMA device. 
This device is higher priority than than either expansion 
slot. (HELP! Is this the right thing to do?) 

Bus grant to A1001 slot or motherboard DMA device. 


Bus grant acknowledge. This signal is needed for ANIMAL 
to know when to negate _BGO and _BGIl. 


Expansion card bus requests. These inputs have internal 
pullups. 
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_EBGO, _EBG1 


_SLAVEO, SLAVEI1 


_OVR 


XRDY 


_UDS, _LDS 
_E_AS 
DOE 


_D2P, DBOE 


_DTACK 


_IOR, _JOW 


IO_CH_RDY 
OPTION 
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OUT 
IN 


IN 


IN 


BI 
BI 
OUT 


OUT 


BI 


OUT 


IN 
IN 


Expansion card bus grants 


These signals are the inputs that tell ANIMAL that an 
expansion card is responding to a given bus cycle. These 
are used to determine if a BERR should be generated, and 
for buffer control. 


This input disables automatic _DTACK generation on 
expansion bus cycles. 


Asserting this signal holds off expansion bus cycle 
termination. : 


Expansion bus upper and lower data strobe signals. 
Expansion bus address strobe. 


This signal that tells an expansion board when to turn on its 
data buffers. 


Data buffer control signals. _D2P turns the buffers towards 
the motherboard when asserted, DBOE turns on the output 
enables when asserted. 


Expansion bus cycle termination signal. This signal is 
driven by ANIMAL suring an expansion bus cycle unless 
_OVR is asserted by the expansion card. 


IORead and IOWrite. These signals are used to drive the 
read and write lines on the IDE drive and the RTC chip. 
Timing is dependent on which device is being addressed. 
See the section on these subsystems for timing under those 
circumstances. 


Tells ANIMAL to extend an IDE cycle 


Determines access speed and bus width for ROM access 
cycles. See section on ROM for more details.. 
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2.0 ROM 


The onboard ROMs are selected in the address range from $0F80000 to $0FFFFFF and 
$18000000 to $1FFFFFFF. The ROMs are also selected in the range from $0000000 to 
$007FFFFF when the internal overlay signal (OVL) is high (this allows the RESET vectors to be 
contained in the ROMs). The internal OVL signal becomes asserted at reset, and negates on the 
first write to an 8520. The ROM shows up in data and program spaces in both user and 
supervisor modes. Cacheing is enabled during ROM accesses. The OPTION jumper is able to 
select whether a ROM access cycle is terminated as a 32 bit cycle or a 16 bit cycle (both 
DSACK’s or DSACK1, respectively), and the access time the ROM is expected to have. 


2.1 ROM Timing 
The ROM timing circuitry provides for 2 different speed settings, set by the OPTION jumper. 


The OPTION jumper also determines whether the access to ROMs is 16 or 32 bits wide. The 
OPTION jumper is set as follows: 


OPTION Jumper Width Access time 
Ground 16 bit 160 ns 
7M clock 16 bit 200 ns 
Cl clock — 32 bit 160 ns 
+5 volt 32 bit 200 ns 


There are two methods of ROM access, synchronous and asynchronous. Which mode to use 
depends on the clock speed of the processor. If the processor is 25 MHz, synchronous mode is 
used, otherwise asynchronous mode is used. The speed of the processor is determined by 
whether there is a clock signal at the EXT_PCLK input. If there is, it is assumed that the 
processor is running at a speed of other than 25 MHz. 


Asynchronous mode ROM timing is shown below: 
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Timing for synchronous mode is shown below: 


Synchronous Mode ROM Timing 


Zt 
AS 
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3.0 CHIP RAM 


Chip RAM cycles are generated durmg accesses to locations $0000000 to $0200000 and 
$01000000 to $01FFFFFF. When the internal OVL signal is asserted, chip RAM is not selected 
for addresses from $0000000 to $007 FFFF (ROM appears here while OVL is asserted, see 
section on ROM for further information on OVL). Chip RAM is active in both user and 
supervisor modes. Cacheing is disabled for data, but enabled for instructions. The cycle is 
terminated with both _DSACK’s indicating that chip RAM is 32 bits wide. 


3.1 Chip RAM Timing 


ANIMAL provides synchronization of the processor to chip accesses. Timing for chip RAM 
cycles is given in the timing section of the Chip Register discussion (section 4.1). All timings 
given are equally valid for either chip registers or chip RAM. 


4.0 CHIP REGISTERS 


The chip registers are selected in the range from $0DFC000 to $0DFFFFF. They also show up 
from $0C00000 to $0CFFFFF so that code looking for }COOO000 memory will work properly 
(consequently, COO0O000 memory is NOT supported). Chip registers show up in user and 
supervisor data space. Chip register cacheing is disabled. The CPU cycle is terminated using 
_DSACK1, indicating that the chip registers are 16 bits wide. 


4.1 Chip RAM and Register Timing 


ANIMAL provides synchronization of the processor to chip accesses. Timing is given on the 
following page. Note that timimng for chip RAM accesses is identical. Different inputs and 
outputs are used if the access is from a DMA device. This eliminates the synchronization delay 
that would have been inucrred if the DMA cycle was first translated to a local bus cycle and then 
generated the chip RAM access. 
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Chip RAM and Register Timing 
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5.0 CIA’s 


The 8520 CIA’s are selected in the address range from $0BF0O000 to $0BFFFFF. CIAO responds 
to addresses in this range in which address line 12 is high, with data appearing at odd addresses. 
The standard location to use in accesssing CIAO is from $0BFE000 to $OBFEFFF, CIA1 
responds to addresses from $0BFO000 to $OBFFFFF in which address line 13 is high, with data 
appearing at even addresses. The standard location to use for accessing CIA1 is from $0BFD000 
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to $OBFDFFF. Even though th CIA’s are byte wide, they respond as word wide for 
compatibility. Cacheing is disabled during CIA accesses. 


5.1 CIA timing 


ANIMAL provides synchronization of the processor to CIA accesses. Timing is shown below: 
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6.0 REAL-TIME CLOCK 


The real-time clock (RTC) is selected in the address range from $0DC0000 to SODCEFFFF. 
Unlike the A3000 and A500, a chip select is provided to the RTC. The _IOW and _IOR signals 
are used for several different devices in the A1000Plus, with their timing dependent on the device 
that is currently being accessed. The RTC appears in both user and supervisor spaces, and 
cacheing is disabled. RTC cycles are terminated with _DSACK1, indicating that the RTC is 16 
bits wide. It is actually only 4 bits wide, but responds as 16 bits for compatibility to A500’s and 
A2000’s. In order to read the 4 bits in on the 68030’s DO-D3, the RTC must be read at an odd 
word address. 


6.1 RTC Timing 


The real-time clock timing is based on the Ricoh RP5CO1 real-time clock chip. ANIMAL’s 
timing to the RTC is shown below: 
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Real Time Clock Timing 


AS soy be asynchronous 
sa hts aol 


sm li a pure sol — : 


—s =) a S11 cldcks 
RNIN ode Assert OW_TOR a Full elocks | er 


Ther same cciia 


_DSACK1 (Read) “DSACR — 13 clocks after _LATCHED_AS 


re? Poe ay eC eee Me BE See 
DSACK1 CHrite> : : 3 : : .PSACK asserted when TOW negated en _AS: negates 


_LADDR 


7.0 FLOATING POINT COPROCESSOR (FPU) 


The FPU is selected whenever a CPU space cycle is generated with A19-A16 equal to 0010 and 
A15-A13 equal to 0001. Caching is not inhibited during coprocessor cycles. 


7.1 FPU Timing 


The _AS signal 1 is acompnent of the FPU select signal, resulting in what Motorola calls a "late 
chip select". This makes the timing less critical. The FPU performs its own bus cycle 
termination. 


8.0 IDE HARD DRIVE 


The IDE (AT) hard drive requires two mutually exclusive chip selects. Please see the chart 
below for address range in which each is active. The _I[OW and _IOR signals have timing that is 
valid for IDE hard drives during these cycles. 


A register is included in ANIMAL at locations $0DE1002 and $0DE1003 to set the speed of the 
IDE hard drive. There are currently 3 speeds of IDE hard drive interfaces defined by the IEEE 
spec. The speed information can be queried directly from the drive, and it is expected that the 
disk driver will query the drive to set the register. In the two faster speeds (known as mode 0 and 
mode 1), the end of the cycle can be held off by negating the IO_CH_RDY signal. IO_CH_RDY 
is ignored when the IDE interface is set to the slowest speed (known as mode 2). 


Data register accesses can be performed faster than control register accesses. Accesses to the 
control registers are called "8 bit accesses" while those to the data register are called "16 bit 
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accesses". Shown below is a table that gives the chip select and access speed versus address 


range. 
AB AL Address Range hip Sel 
0 0 $0DA0000 to $0DAOFFF “CS1 
0 1 $0DA1000 to $0DA1FFF “C82 
1 0 $0DA2000 to $0D A2FFF “CS1 
1 1 $0DA3000 to $0DA3FFF “C82 


8 bit 
§ bit 
16 bit 
16 bit 


All accesses generate 16 bit bus cycles (terminate with _DSACK1), although the 8 bit type 
accesses return only 8 bits of valid data. Whether ANIMAL performs a synchronous or 
asynchronous type cycle is determined bywhether or not there is a clock signal going into the 
EXT_PCLK pin. For further information on this aspect, please see section 2.0 on ROM accesses. 


8.1 IDE Timing 


IDE timing is shown below: 
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Parameters "A" and "B" are as follows: 


Access Type Hard drive speed YAY TB" 
Asynchronous Mode 0 2 5 
Asynchronous Mode 1 2 4A 
Asynchronous Mode 2 1 > 

Synchronous Mode 0 1 5 

Synchronous Mode 1 1 4 

Synchronous Mode 2 0 3 
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8.3 IDE Register Map 

The disk drive address lines DAO, DA1, and DA2 are expected to be connected to processor 
address lines A2, A3, and A4 respectively. When connected in this fashion, the following 
memory map results: 


Addr on AJQ0O0+ Addr on AT Valid Data Read Function Write Function 


$ODA0018 3F6 8 bits Alternate Status | Device Control 
$0DA001C 3F7 8 bits Drive address Not used 
$0DA 1004 1F1 8 bits Error Register Features 
$0DA1008 1F2 8 bits Sector Count Sector Count 
$0DA100C 1F3 8 bits Sector Number Sector Number 
$0DA1010 1F4 8 bits Cylinder Low Cylinder Low 
$0DA1014 1F5 8 bits Cylinder High Cylinder High 
$0DA1018 1F6 8 bits Drive/Head Drive/Head 
$ODA101C 1F7 8 bits Status Command 
$0DA2000 1FO 16 bits Data Data 

9.0 ARCNET 


A chip select is provided for an SMC COM20020 ARCNET chip. The COM20020 interfaces 
directly to the processor for all other signals. 


ArcNet Timing 
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9.1 ArcNet Timing 


Timing for the SMC COM20020 is shown above. The use of the HOLDOFF signal allows the 
cycle to occur as fast as possible while still meeting the timing requiremtnes for back to back 
ACCESSES. 


10.0 BUS WATCHDOG TIMER 


After the assertion of _AS, a counter in ANIMAL starts running, and is reset by the negation of 

_AS. If the counter counts down before _AS is negated, ANIMAL terminates the cycle 
automatically. There are 2 different timer values available, each of which terminates the cycle 
differently. 


There is a register in ANIMAL at $0DE0000 supervisor data space only. When written to, bit 7 
selects the timeout mode to be used. Writing a 0 to this bit enables DSACK timeout, and a 1 
enables BERR timeout (after a RESET, DSACK timeout is enabled). DSACK timeout counts for 
32 Cl pulses (approximately 9s), and then asserts both DSACKs to terminate the cycle. BERR 
timeout takes much longer, counting for approximately 250 msecs before asserting the [BERR 
signal.Whenever a bus timeout occurs ineither mode, bit 7 of the register at $ODEO000 is set, and 
is not reset until the register is read. 


The purpose of the timeout is to keep the system from getting hung up if an address is asserted 
that selects nothing. Using BERR mode allows the system to be informed if this occurs. 


11.0 ECLK CLOCK 


The ECLK signal is generated in ANIMAL. It is a free running clock whose frequency is 1/10 of 
th 7M clock. Normally ECLK is low for 6 7M clocks, and high for 47M clocks. However, 
when the CIAs are accessed the ECLK high time may be shorter than 4 7M clocks. During 
writes to the CIAs ECLK is high for only 2 7M clocks. During reads ECLK stays high for a 
minimum of 2 7M clocks, and a maximum of 47M clocks. This is similar to Fat Gary in the 
A3000, and you can see Figure 11.1 in the Fat Gary spec for more information. 


The ECLK signal is derived from the onboard 25 Mhz oscillator. It is not derived from the 


XCLK singal when _XCLKEN is asserted. Thus ECLK will not change frequency, even when 
an external system clock source is used (such as when genlocking the video). 
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12.0 AUTOVECTOR 


When ANIMAL senses that the CPU is doing an exception acknowledge cycle, it generates the 
_AVEC signal to tell the CPU to get the exception vectors from RAM. The equation is as 
follows: 


!AVEC = !AS & FC2 & FCI & FCO & A1l9 & Al8 & Al7 & Al6 


13.0 CACHE INHIBIT 


ANIMAL monitors all processor acceses and asserts _CIIN whenever data cacheing should be 
inhibited. Cacheing is inhibited (_CIIN is asserted) whenever one of the following address 
spaces are detected: 


0000000 toO1FFFFF Chip RAM, data cycles only 

OA00000 toODFFFFF Assorted registers and I/O type expansion space 
OQE80000 toOEFFFFF More I/O type expansion space 

1000000 to IFFFFFF. More chip RAM 


The timing for _CIIN is a little tricky, in that negation time is more important than assertion time. 
{Make sure to work this out during implementation. } 


14.0 EXPANSION BUS 


ANIMAL generates and monitors all signals necessary for a 2 slot Zorroll backplane. The 
Zorroll backplane is selected on addresses from $0200000 to $0B7FFFE and $0E80000 to 
$S$OEFFFFF. This represents 1.5 MB more space than the original Zorroll spec called for. All 
existing Zorroll boards implemented with the recommended autoconfig circuit or a derivative are 
locatable to this new space. All Commodore boards will be capable of this. Accesses from 
$0200000 to $09FFFFF are cached, and accesses to locations from $0A00000 to $0B7FFFF and 
from $0E80000 to $OEFFFFF are not. 


Expansion bus arbitration works as follows: An expansion device asserts its BR when it wishes 
to master the bus. ANIMAL then synchronizes the bus request and arbitrates the bus (causing 
either an _020 BR or an ACCEL BR). When the bus is granted, the card’s _BG signal is © 
asserted. The card then asserts BGACK, which causes ANIMAL to negate that card’s BG. 
_BRO has a higher priority than _BR1. 


14.1 Expansion Bus Slave Timing 
The timing for slave devices on the expansion bus is shown on the following page. Some signals 
change timing depending on whether a read or write is performed. For the purpose of the 


diagram, a "read" is a read from a slave residing ont the expansion bus, and a "write" is a write to 
the expasnion bus slave. 
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Bus Cycle for Expansion Bus Slave 
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14.2 Expansion Bus DMA to Chip RAM Timing 
Timing for this case is given in the section on chip register accesses. 
14.3 Expansion Bus DMA to Expansion Bus Slave Timing 


The timing for this case is identical to the timing for an expansion bus slave being accessed by 
the processor, except the data buffers remain tristated during this cycle. 
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14.4 Expansion Bus DMA to Optional Fast Memory Timing 


Shown below is the timing for expansion bus DMA to optional system fast RAM. Timing is only 
guaranteed for this mode with 25 MHz processors {In implementation try to allow faster 
processors, note here if possible}. These cycles are generated whenever an expansion bus cycle 
is generated without a_SLAVE signal being asserted by either expansion board. It is up to the 
local bus RAM controller to decode for an address within the 8 MByte Zorro I] memory 
expansion space. This means that any expansion memory will take precedence over local bus 
memory configured for this mode of operation. Therefore the user should not install an 
expansion memory board if the local bus RAM controller is configured to respond to this space. 
This mechanism also allows the bus watchdog timer to work for DMA cycles. 
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14.5 Expansion Bus Buffer Control 
The expansion bus buffers’ output enables and latching are controlled by ANIMAL. The timing 


for these functions are shown in the previous three timing diagrams. However, not all cases are 
covered by the previous diagram. Cases are as follows: 
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Access to slave on expansion bus during local bus access 
This case is detected by BGACK being negated, and SLAVE(0) or SLAVE(1) being 


asserted. Timing for this case is covered by the first timing diagram in this section, 
"Bus Cycle for Expansion Bus Slave". 


Access to chip RAM during DMA from expansion bus 
This case is detected by BGACK being asserted, and addresses matching chip RAM 


area. Timing for this case is covered by the second timing diagram in this section, 
"Expansion DMA Device Access to Chip RAM". 


Access to local bus RAM during DMA from expansion bus 
This case is detected by BGACK being asserted, and addresses not matching chip 


RAM area, and SLAVE(0) and SLAVE(1) negated. Timing for this case is covered by 
the third timing diagram in this section, "Expansion Bus DMA to Fast Memory”. 


Access to expansion slave during expansion bus DMA 
This case is detected by BGACK being asserted, and SLAVE(O) or SLAVE(1) being 


asserted. In this case the _DBOE signal is never asserted. 


The external buffering/latching logic can determine when to buffer versus when to latch and data 
direction as follows: 


Non-DMA access of expansion bus 
This case is detected by OWN being negated. Buffers point away from the expansion 


bus if R_W is high (expansion bus read), towards the expansion bus if R_W is low 
(expansion bus write). _DBOE is latch and output enable if R_W is high (expansion 
bus read), and is buffer enable only if R_W is low (expansion bus write). 


DMA from expansion bus 
This case is detected by OWN being asserted, Buffers point towards the expansion 


bus if R_W is high (local bus read), and away from the expansion bus if R_W is low 
(local bus write). _DBOE is latch and output enable if R_W is high (local bus read), 
and is buffer enable only if R_W is low (local bus write). 


Access to expansion slave during expansion bus DMA 
This case is undetectable by external circuitry but is a don’t care anyway because 


ANIMAL never asserts _DBOE. 


15.0 BUS ARBITRATION AND PRIORITIZATION 


DMA is possible from both the expansion bus and the local bus. ANIMAL performs all 
arbitration and prioritization for both types of DMA. 


DMA from the expansion bus is requested by the assertion of BR(O) or BR(1). Upon detecting 
one of these requests, ANIMAL asserts either the _020_BR or ACCEL_BR signal (depending 
on whether or not an accelerator processor is in the system). When _020_BG or ACCEL BG is 
asserted, ANIMAL will assert BG(0) or BG(1). The DMA device then asserts BGACK, and is 
allowed to negate its bus request. ANIMAL then negates its bus grant. This allows arbitration of 
the next DMA device during DMA of another device. ANIMAL uses the same state machine 
that is found in 68000’s. 


DMA from the local bus is identical, except the bus request is called _LBR, the bus grant is 
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called _LBG, and _BGACK is not used. Instead, the DMA device must keep _LBR asserted for 
the duration of the DMA. 


Priorities are assigned to each of the three possible DMA devices. If more than one device assert 
their bus requests simultaneously, only the highest priority device gets their bus grant asserted. 
The priorities are as follows: 


Highest priority: _LBR, LBG 
Middle priority: _BR(Q), BG(O) 
Lowest priority: _BR(1),_BG() 


16.0 ARBITRATION OF ACCELERATOR PROCESSOR 


When ANIMAL detects that the machine is supposed to come out of a reset condition (after ctrl- 
Amiga-Amiga or powerup), before negating RESET and HALT, ANIMAL checks for an 
accelerator processor, as follows: 


1. ANIMAL asserts ACCEL BR 

2. If ACCEL_BG does not become asserted within approximately 200 ns, RESET and 
_HALT are negated and a flag is set within ANIMAL that indicates that no accelerator 
processor is present. 

3. If ACCEL BG is asserted, ACCEL_BR is negated, _020_BR is asserted, and a flag is 
set within ANIMAL indicating that an accelerator processor is available. _RESET and 
_HALT are negated when _020_BG becomes asserted. _020_BR remains asserted until 
the next hardware reset. 


During normal operation, whenever an expansion card requests the bus, ANIMAL routes the bus 
request to either ACCEL_BR or _020_BR depending on this internal flag. _ACCEL_BG or 
_020_BG is routed back to the expansion card similarly. 


17.0 SYSTEM RESET LOGIC 


ANIMAL controls reset from two different sources. The first is during powerup. The schmidt 
triggered input called _FAIL is held low by an external device when power is first applied. 
When ANIMAL detects this, it asserts RESET and HALT for 250 msec and sets the register at 
$0DE0002. This bit can be checked by software to determine what type of reset occurred. The 
bit can only be reset by writing a 0 back to it (you could just as easily set this bit in order to make 
the next reset look like a powerup). | 


The second source of a reset comes from the keyboard. If the input called _KBCLK is held low 
for at least 60 msecs, the RESET and _HALT outputs will then go low, and will remain low for 
approximately 250 msecs after _KBCLK goes high again. 


A register is available in ANIMAL that disables keyboard reset. This register defaults to 
keyboard reset enabled. If this register is written with a 1 in supervisor mode only, keyboard 
reset is disabled. A bus error is generated whenever the user causes a keyboard reset when this 
register has a 1. A read of the register returns a 1 in this case also. Otherwise this register returns 
a zero. 


ANIMAL Specification May 15, 1991 Page 17 of 22 


18.0 SYSTEM CLOCKS 
The system clocks expected by ANIMAL are shown below. Note that C3 is generated internally. 


Clocks 


18.0 UNRESOLVED ISSUES 


Does watchdog timer work for expansion card addressing non-existant address space? 
Am I doing the right thing during DMA from one ZII card to another? 


Make sure to deal with SIZE bits. 
Make sure to enable buffers and directions properly for expansion buffers. 
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19.0 MEMORY MAP 
0000000 to 01FFFFF 
0200000 to OOFFFFF 
0A00000 to OB7FFFF 
0B80000 to OBFCFFF 
OBF0000 to OBFFFFF 
0C00000 to OC7FFFF 
0C80000 to OD8FFFF 
0D90000 to OD9FFFF 
ODA0000 to ODAFFFF 
ODB0000 to ODBFFFF 
0DC0000 to ODCFFFF 
ODD0000 to ODDFFFF 
ODE0000 to ODEFFFF 
ODF0000 to ODF7FFF 
ODF8000 to ODFFFFF 
0E00000 to OE7FFFF 
0E80000 to OEFFFFF 
OF00000 to OF7FFFF 
OF80000.to OFFFFFF 
1000000 to 17FFFFF 

~ 1800000 to 1FFFFFF 
2000000 to 3FFFFFF 


ANIMAL Specification 


2 MB 

8 MB 
1.5 MB 
448 KB 
64 KB 
512 KB 
1+ MB 
64 KB 
64 KB 
64 KB 
64 KB 
64 KB 
64 KB 
32 KB 
32 KB 
512 KB 
512 KB 
512 KB 
512 KB 
8 MB 

8 MB 
32 MB 


Chip RAM (or system ROM in overlay) 

Zorro II expansion space (RAM) 

Zorro II expansion space (Large I/O) 

Not used 

CIA’s (See section on CIA’s for more detail) 
Chip registers 

Not used 

ARCNET chip select 

IDE drive (see section on IDE for register map) 
Not used 

Real time clock 

RESERVED for DMA controller 

ANIMAL registers (Supervisor mode only) 
Not used 

Chip registers (shadowed 4 times) 

System ROM (1st half if IMB ROM) 
Configuration and I/O card space 

Cartridge space 

System ROM (2nd half if IMB ROM) 

Chip RAM (1st 2M shadowed with $0000000) 
System ROM (shadowed at $0E00000 and S$OF80000) 
Optional fast RAM 
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20.0 ANIMAL REGISTER MAP 


All registers accessable in supervisor mode only 


BTM = Bus Timeout Mode 


D7 DO 
BM] [| 1 1 1 | _] 800000 


Read: 0 = Bus did not time out 
1 = Bus did time out (resets to zero when read) 


Write: 0 = DSACK mode (9 s) (Default) 
1 = BERR mode (250 ms) 


BTE = Bus Timeout Enable 


D7 DO 
Br] [| ~ 111 | __] S0De0oo1 


0 = Timeout enabled (default) 
1 = Timeout disabled 


PUD = Power Up Detect 


D7 DO 
Put. [111] __] s0pro002 


0 = Power has not cycled 
1 = Power has cycled (resets to zero when read) 


KRD = Keyboard Reset Disable 


D7 DO 
RROT [| 111 [__] S0be1000 


0 =Keyboard reset enabled (default) 
1 = Keyboard reset disabled 


IM1, IMO = IDE Drive Mode 


D7 DO 

my [1111 1 __] s0pe1002 
D7 DO 

my. [1.1 _[_] sope100s 


00 = Mode 0 (slowest) (Default) 
01 = Mode 1 (faster) 
10 = Mode 2 (fastest) 
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SPD = ROM Speed 


D7 DO 
sept. [1 [1] 80pe2000 


Q =160 ns access time 
1 =200 ns access time 


WID = ROM Width 


D7 DO 
wip] [.1[ 1] _] 802001 


Read: 0 =16 bit wide ROMs 
1 = 32 bit wide ROMs 


MOD = Timing Mode 


D7 DO 
mop]. [ 1] 1 |__| S0DE2002 


0 = Asynchronous mode 
1 = Synchronous mode 


RV3, RV2, RV1, RVO = Rev number of ANIMAL. 


s0DE3000 
$0DE3001 
w2> TTT): 80083002 
$0DE3002 


Parts designed to this specification will 
have a value of O000 in these registers 
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21.0 PHYSICAL REQUIREMENTS 
21.1 Marking 


Devices shall be marked with Commodore part number plus a copyright notice as follows: 
1990 CBM. 


21.2 Packaging 

The interconnected circuitry shall be contained in a standard 84-pin plastic leaded chip carrier 
with exterminal dimensions shown in Figure XX-X. 

22.0 PROCESS QUALIFICATION TESTS 

Integrated circuitrs supplied to the requirements of this specification shall meet the requiremtnes 
of Engineering Policy No. 1.02.008, whatever that is. Supporting doucmentation shall be 
supplied by vendor upon request. 


22.1 Environmental test conditions 


Devices shall comply with blah blah blah 
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